Influence of anoxia and respiratory deficiency on the genotoxicity of some direct-acting alkylating agents in yeast.
We have studied the influence of anoxia and respiratory deficiency (RD) in yeast on the cytotoxic and recombinogenic effects of 5 direct-acting alkylating agents, namely N-methyl-N'-nitro-N-nitrosoguanidine (MNNG), methylnitrosourea (MNU), ethylnitrosourea (ENU), methyl methanesulphonate (MMS) and ethyl methanesulphonate (EMS). We found that the effects of both conditions parallel each other for MMS, MNNG, MNU and ENU. Both anoxia and RD did not modify the effects of MMS to any significant extent. On the other hand, anoxic and respiratory-deficient cells were found to be more resistant than euoxic and respiratory-proficient cells respectively for MNNG, MNU and ENU. In the case of EMS, which is similar to MMS in its chemical reaction with DNA, the respiratory-deficient cells were found to be more sensitive than the respiratory-proficient ones. These studies indicate that the response of anoxic and respiratory-deficient cells cannot be predicted solely on the basis of the chemical reactivity pattern of the alkylating agents. The physiological state which exists under these conditions may exert considerable influence on the cellular response.